Waste indiscriminate disposal is recognized as an important cause of environmental pollution and is associated with health problems. Safe management and disposal of household waste are an important problem to the capital city of Guinea (Conakry). The objective of this study was to identify socioeconomic and demographic factors associated with practice, knowledge, and safety behavior of family members regarding household waste management and to produce a remedial action plan. I found that no education background, income, and female individuals were independently associated with indiscriminate waste disposal. Unplanned residential area was an additional factor associated with indiscriminate waste disposal. I also found that the community residents had poor knowledge and unsafe behavior in relation to waste management. The promotion of environmental information and public education and implementation of community action programs on disease prevention and health promotion will enhance environmental friendliness and safety of the community.
Introduction
Humanity continues to develop and produce cutting-edge products in order to fulfill its most fundamental needs of life. However, the resulting production and consumption of resources end up with prominent problems regarding solid waste generation and management in diverse parts of the world [1] . Developed countries' waste disposal practice includes landfilling, composting, incineration, and pyrolysis [2] . Safe management and disposal of household waste are problems that face some metropolitan cities in Guinea [3, 4] . Yet, the environmental pollution associated with indiscriminate waste disposal has serious negative impacts on public health and safety [5, 6] .
The major causes of improper management of solid waste are related to the lack of financial management and logistics, deficient municipal infrastructures, lopsided planning pastures, disregard for basic aesthetics, and industrial and commercial growths as well as the perceptions and sociocultural practices [7, 8] . Although inadequate management of solid waste might be attributed to numerous factors, it is essential to emphasize the role of community residents, their attitudes, their waste handling practices, and their interactions with other actors in the waste system because they are the main end-users of waste management facilities [1, 9] . Barrier to solid waste management in Guinea might be quite unique per se in terms of environmental impacts, socioeconomic factors, and cultural heritage, so different areas will find different strategies effective for proper waste management.
Some research studies found that either at-home safety consciousness [9] or knowledge [10] of waste related deleterious health effects is associated with household waste disposal strategy. For example, safety behavior is required to prevent direct contamination and exposure to infectious and injurious substances to health from household waste on the one hand. On the other hand, increasing knowledge can foster positive attitudes and build safe practices among populations. In Guinea, there is a lack of measures aimed at informing the public about the causal connection between environmental pollution and health, and no provision has been made for a long-term evaluation which would make it possible to examine whether the measures are helping to 2 Journal of Environmental and Public Health reduce environmentally related health problems in a costeffective manner [3, 4] . Therefore, research and development in waste management should continue to improve data, models, and concepts related to long-term safety of disposal of long-lived waste.
The main objectives of this study were (1) to identify factors associated with abnormal household waste disposal and (2) to assess the household knowledge of the health and safety risks posed by improper disposal of household special waste.
Methods

Setting and
Population. An interesting aspect to the study is the focus it puts on the largest and most urbanized city of Guinea, Conakry. The city is thought to contain almost a quarter of the population of Guinea. Conakry is a port city on the Atlantic Ocean and serves as the economic, financial, and cultural centre of the country. Its population was estimated in 2014 at 1,667,864 with an area of 450 square kilometers [11] . The city has been experiencing an insufficiency of local waste disposal sites and recycling waste materials [4] .
Sample Description.
The study sample was a survey of a cross-sectional, multistage, clustered, stratified, weighted design representative of the population of Conakry. The survey was carried out between February and April 2015. As part of the inclusion criteria, respondents were required to (1) be 15 years old or older, (2) freely consent to participate in the survey, (3) speak French or at least one of the Guinean dialects, and (4) suffer from no central nervous system disorder (including Alzheimer's disease, amyotrophic lateral sclerosis (ALS), and behavioral disorders).
The primary sampling unit was the household located within a radius of, at most, 5 km from the major road junctions in the city. Data collectors received assistance from the city planning department to delineate a 5 km radius from each traffic circle and make available the list of major intersections. A random sample of reporting units were drawn proportional to size. The secondary sampling units consisted of random subsampling within the reporting units to obtain a sample of households according to a household list established by the survey team leader and community representatives. The tertiary sampling units were a single member per household, preferably the household head. To obtain the required sample size for this study, a multistage sample design formula was used with margin of error for estimates of the whole population [12] . The combined response rate was 96.0%, for a final sample size of 1093.
Data Collection.
To increase the survey response rate, the community leaders were consulted to assist in recruiting data collectors from within their communities. The data collectors were a mix of undergraduates and graduates students of sociology, geography, and medicine. These interviewers were extensively trained with respect to the survey procedures and questionnaire. The data collectors were also specifically trained to ensure that the participants are completely informed of their rights prior to obtaining consent. The survey collected detailed information on respondents at their premises on waste disposal practice. It also asked about knowledge and safety behavior regarding household waste management. The survey questionnaire was constructed by the researchers after an extensive literature search on previous related topics [9, 10] . The reliability coefficient (as assessed by Cronbach's alpha) for this study was excellent, at 0.90, and excellent validity statistics have been previously reported [13, 14] .
In this study, three variables are used to represent the outcomes measures: community residents' waste disposal practice, knowledge of community residents concerning the health effect of domestic waste, and safety behavior related to waste handling. The community residents' waste disposal practice derived from the question: "How your community solid waste is often disposed off?" This question consists of three values: municipal accredited dump sites, accredited private sector participation, and open land. These three values were further dichotomized into good waste disposal practice, when the residents dispose of waste directly to the permitted municipal dumpsites or make waste collected by accredited private company from the residents' premises, or poor waste disposal practice, when waste is disposed on the open land. The level of knowledge was defined as "poor" for a score less than 50% and was defined as "good" for a score of 50% and more. The level of safety behavior was defined as "safe" for those scoring higher than the mean score and was defined as "unsafe" for those scoring less than or equal to mean. All covariates collected in the survey were treated as potential confounding and adjusted.
Statistical Procedure.
Descriptive analysis was performed to investigate the characteristics of different waste disposal practices of the study population. The multivariate logistic regression analyses were conducted to test the influence of socioeconomic and demographic factors on the community residents' waste disposal practice, their knowledge level of disease causation related to poor waste management, and their safety behavior with regard to waste handling. To assess the likelihood that the respondents will adopt good disposal practice of waste in their community, seven explanatory variables were considered: age, sex, marital status, education attainment, income group, residential area, and distance to permitted dumpsite. To predict the respondents' knowledge of disease causation from waste handling and safety behavior towards waste handling, six predictors were included in the model: age, sex, marital status, education attainment, income group, and residential area. The selection of explanatory variables was based on common sense and literature [1, 15, 16] . For the components of the questionnaire, item and reliability analyses were applied. Currently, the cut-off for statistical significance is set at ≤ 0.05. Table 1 portrays the frequency distribution of socioeconomic and demographic characteristics. There were a total of 1093 respondents. The mean age (± standard deviation) was 39.4 ± 13.3 years, corresponding to an age range from 15 to 71 years. The mean income of the respondents was 372000 Guinean Francs (GNF) (SD ± 299500), ranging from 21000 to 1850000 GNF. Respondents having an income less than 250001 (59.8%) and income between 250001 and 450000 (38.4%) frequently dispose of waste in an open land, while respondents with income from 450001 to 650000 (68.1%) often dispose of waste in municipal permitted dumpsites. Evidently, the respondents with income between 650001 and 850000 (84.3%) and more than 850000 (43.3%) commonly preferred accredited private sector for waste collection. While respondents residing in unplanned neighborhood make up a larger percentage in dropping waste in the open land (55.3%), the respondents in planned residential areas appeared to either be affiliated to waste collection companies (47.3%) or take their waste to permitted municipal dumpsites (42.6%). Residents residing less than 50 meters (51.6%) or between 50 and 100 meters (58.4%) away from permitted municipal dumpsites, respectively, dispose of their waste at the accredited municipal dumpsite and make their waste collected by private companies, but the respondents residing at more than 100 meters and over 200 meters away from permitted municipal dumpsites, respectively, discriminately dispose of their waste in the open land (56.5% versus 39.9%) or by burning (15.9% versus 26.0%). Table 2 illustrates the knowledge of the respondents regarding waste related disease causation. Satisfactorily, 96.2% of the respondents were aware of the fact that reckless handling of waste must be harmful to human health. Unfortunately, 63.7% were unaware of the possible contamination of host such as surface, ground, and piped water at any time as a result of poor waste management. Likewise, 63.4% of the respondents believe that poor disposal of children's feces has no adverse health effects. Concerning the evaluation of the respondents about their knowledge of the diseases caused by poor management of waste, 65.8%, 63.2%, and 52.1% of the respondents are conscious that, respectively, typhoid, cholera, and malaria can result from poor waste handling. A very few people believe that diarrhea (23.9%), dysentery (5.2%), respiratory infection (4.0%), and injury (1.5%) might be the result of poor waste handling. Table 2 delineates the safety behavior of the respondents in relation to waste management. Interestingly, 51.6% of the respondents adopt an important aspect of personal hygiene; that is, they properly wash their hand after waste disposal. Importantly, 50.2%, 55.1%, and 72.5% of the respondents, respectively, throw garbage daily, usually keep garbage near the outside door, and currently sleep under a mosquito net. Other aspects of safety behavior are nevertheless cause of concern; the respondents do not prevent their children from playing near the solid waste (73.8%), they leave the garbage Journal of Environmental and Public Health 5 unprotected near the outside door (73.3%), they do not often wash the rubbish container with soap and water or clean with dry earth or sand (89.7%), and they do not usually treat water from unprotected and suspicious surface, ground, and piped sources before use (86.6%).
Results
Descriptive Statistics.
Household Waste Management
Practice. In Table 3 , the logistic regression model showed that the variables such as sex, education attainment, marital status, household income, residential area, and the distance of the respondents away from the permitted dumpsite made a statistically independent contribution to the model. The strongest and isolate predictors of poor waste disposal practice were residential area, education attainment, and sex with respective odd ratios of 5.81, 3.02, and 2.50. Odd ratio for income indicates little change in the likelihood of poor waste disposal. People who are residing 50 meters away from municipal permitted dumpsites were less likely to poorly dispose of waste with an odd ratio of 0.04 (Table 3) .
Household Knowledge of Waste Related Disease Causation.
From Table 4 , the logistic regression model showed that only sex, education attainment, and income made significant contributions to prediction. The odds of a woman being knowledgeable of the health effects related to waste mismanagement were 0.59 times lesser than the odds for man. In the same breath, the respondents having no education, primary education, and secondary education were, respectively, less likely to know the implication of waste in disease causation. The odd ratio value indicates that the respondents of at least a disposable income between 450001 and 650000 Guinean Francs are 5.10 times more likely to know the role of waste in disease causation (Table 4) .
Household Waste Handling Safety
Behavior. The result of logistic regression analysis to appraise the influence of a set of factors on the likelihood that the respondent would adopt safety behavior related to waste handling is presented in Table 5 . Considering the full model, age, sex, education attainment, and income made a unique statistically significant contribution to the model. The strongest predictor of having safe behavior was being aged between 15 and 39 years which had an odd ratio of 4.21. The respondents having female gender, no education, and income less than 250001 were less likely to adopt safe behavior (Table 5 ).
Discussion
This study is not only the first to develop standardized and sustainable approaches that identify broad spectrum of safety and knowledge-based variables but also the first to predict and then directly test the effects of socioeconomic and demographic factors on waste related safety and knowledge. The results of this study provide a real support for the hypothesis that the household has important roles and responsibilities in indiscriminate dumping of municipal waste. The overall proportion of community residents who adopt adequate waste disposal practice was 78.3% versus 92.0% for residents who inadequately dispose of waste. The predictors of poor waste disposal practice are residential area, education attainment, sex, income, and residence at 50 meters away from municipal permitted dumpsites. Similar findings have been reported in previous research [15] [16] [17] .
In the multivariate analysis, the strongest predictor of indiscriminate disposal of waste was unplanned residential area, as evidenced by the adjusted odd ratio, 5.81. This echoes the other major finding that indiscriminate waste disposal alongside with inadequate waste collection is strongly linked with the existence of unplanned settlements in the city [15] . Our finding seems to typically reflect the context of the study area, where the strategy to promote urban sustainability through the implementation of management and planning process is inadequate [18, 19] . Authorities should be encouraged to promote environmental information and education of the public, which will also undoubtedly be in the authorities' own interests, in that the extent to which people participate effectively, particularly women, can only improve through education. If waste is collected by private corporations, the cost should be designed to meet the affordability of lowincome people. A responsible common effort to refurbish existing road networks in poor state and to build good paved road networks in the city and suburbs connecting all other settlements will ensure the success of waste management in the city.
Another important goal of this piece of research was to assess the community's knowledge of the health risk of improper waste management. There is ample evidence that if the community residents have immense knowledge of the harmful effect of poor waste management in general, they have a very little knowledge of the implication of waste in environmental contamination and transmission. It should be also noted that most respondents are aware that improper management of waste leads to cholera, typhoid, and malaria. However, there was a lack of understanding about some economically important diseases such as dysentery, diarrhea, respiratory infection, and injury. The poor knowledge level of the respondents was strongly and independently influenced by income, education, and sex, indicating that more effort is needed to adopt community action programs on disease prevention and health promotion with particular focus on women. For economically disadvantaged household that cannot easily have access to mass media, great outreach programs should be provided for information dissemination.
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This present study has demonstrated that the respondents are used to adopting rudimentary safety measures with regard to waste management such as proper washing of hands after waste disposal, throwing garbage daily, keeping garbage near the outside door, or sleeping under a mosquito net. Unfortunately, the respondents lack one of the most adequate safety behaviors that could be relevant in breaking the chain of contamination from noxious substances and harmful microbial and viral transmissions. That is to say, only a small number of respondents usually use treated water from unprotected and suspicious surface, ground, and piped sources. In general, the inadequate safety behavior is independently associated with age, sex, education attainment, and household income of the respondents. In response to these challenging circumstances, the Guinean government has to seek more assistance from the development partners to avail itself of financial support as well as much-valued technical assistance and advice to improve the delivery of community-based health education. To make the management of such investment efficient and effective, the Guinean government can make all effort to ensure the availability of responsible human resources that are respectful of the community rights.
The main strengths of this study are the following: it used the large sample size with three outcome measures, accounted for confounding factors, and established good survey reporting method. Interestingly, this study can address the need for comprehensive information and tools to assist policy makers and stakeholders in adjusting current programs and planning future programs. For health educators, the study will better promote healthy handling of household waste to diverse populations. And, for researchers, this study will contribute towards the improvement of data comparability.
Conclusion
This study provides evidence that household and community groups' waste disposal practice is careless with the environment. Such waste disposal practice with disregard for the possible environmental consequences is possibly influenced by specific socioeconomic status (sex, education attainment, and household income) and geographic risk factors (residential area and residents' distance to municipal permitted dumpsite). It demonstrated that the respondents not only have poor knowledge of the adverse health effect with regard to improper waste handling but also have unsafe behavior towards safety practices. This research suggests that the promotion of environmental information and education of the public and adoption of community action programs on disease prevention and health promotion will enhance comfort, environmental friendliness, and safety of the community. The government could create an environment where innovation and the promotion of knowledge can flourish. Investments in knowledge and innovation are keys to improving the country's productivity performance and increasing the community's standard of living. Future study should focus on the financial role of the government and/or the management efforts of waste collection corporations.
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